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]^ (54) Title: FRICTION REGULATOR FOR LUBRICATING OIL AND LUBRICATING OIL COMPOSITION 
ff) (54) %lg<7)«&: S^»ffllS]8iS&aj;&tfS«»«J*1& 

^ (57) Abstract: A friction regulator for lubricating oils which comprises an oil-soluble copolymer (A) comprising units of at least 
OO one monomer (a) represented by the general formula (1 ) and units of at least one monomer (b) represented by the general formula (2) 
O CH 2 =C(R 1 )-Q-(Z-A')m-X (1) CH 2 =C(R 3 )-CO-(O-A 2 ) 0 -OR 4 (2) and having a weight-average molecular weighfof 3,000 or higher; 

a friction regulator composition which comprises the copolymer (A) and at least one member selected from the group consisting 
O of diluents and other additives; and a lubricating oil composition which comprises an oil base and the friction regulator or friction 

O regulator composition. They have an excellent friction-regulating effect and are effective in reducing gearshift shocks. They have a 
^ high coefficient of friction which is necessary for power transmission, and have excellent antiwear properties. 
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CH 2 = C (R 3 ) -CO- (O-A 2 ) n -OR 4 (2) 
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CH 2 =C (R 1 ) -Q- (Z-A 1 ) m ~X 
CH 2 =C (R 3 ) -CO- (O-A 2 ) n -OR 4 



(2) 



5£ (1) ifcJ:^ (2) ^V^T, XI^-PH 2> -NH 2 £7cte 
_ (0) a _ P (= 0 ) b (OR 2 ) 2 T?^£ft;5@tt£-efc<9, a&£X*b(D- 

^itl^2 40T/V^S, 5fc- (A x -Z) m -Q-C (R 1 ) =CH 2 t* 
§^5l*fcttM 1/f (Mttfffi©*^*^ ftel£fcte2) -Cfc^o R 1 ^ 
H^fc«^^S> Zte-O-lfcfcte-NH-, A x f^^ic2~l 8^T/V-^ 
m^O^fcfil t>L< {3:2-5 OOSftfeSo Q^-CO-^ 
fctej^*ifcl~2 2<D2ffi<Z)^>fb7K^ST'fe«9s m& 0 O # teQ^Stfc 1 ~ 

2 2^2^5<D^7R^ST*fe5„ R 3 teH£fcKM^V^ nte0£fctel~3 

3 2©77/WSt«fe5, f|:|@fe5i^A\ Z, Q, R\ m*3j;t>*A 2 

(A) r±, ii#3, OOOgth iffl<»3, 0 00-5 0 0, 0 
00, £ 9 #3: L < & 5 , 0 0 0 — 3 0 0, 000, U< {* 8 , 000 

-1 0 0, 000, t^KiilO, 0 0 0-3 5, 0 0 0©liW^ 

^^v'g^o-7h^77^ (gpo la^y^fv^l^ttL 
(a) r±. mm^x^^o, *L&m\z&^xm&&k&. 4ot 

M^T, (10 0t)©il)^2. 3mm 2 /s, *&,g3fffc 8 3 (OWM 

m lOOgC />/i<Hlg w £ T'foS 0 5 g E*_yg#i- 

^ (1) fcfcV^ (O) a -P (=0) b (OR 2 ) 2 tfc5i^OR 2 
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*.HC*^vK n-SSitfi s o-^ntT/K n- N i s o sec- 

*5,fctft e r t-^7K n-, i s o s e c -*5 £ *^^?VK 
V/K ^^/K n-*3.fctM so-^f/K 2 -:n^/W^drv'/K n-*5<k 
5 Xfi so-y^/K n-*5j;tM s o -t^/K n-*3«fctM so-Kf^K 

i s o-^<i/^X^/K n-*3.fctM s o-^^-tfv'/K n-^JltM s o- 

X^/K 2 - tf-* ^ Kf^K K 3 *>7K n -x b 7 = VA'*? 2 -x^A 
io x f ^VASa^SftS. (a) '©«MW»*©fc&a>6>#* bv^f±c l 

fir 5 ^te. -»> -a*3 irfHjRoffiJttrtftT 5 v (c 1 ~ 2 o ©r/^ 

T^^> byxf;v75^ ^fr/^/— AT^> ^/7°n^7-/V7^^ 
20 if) > MS7^y (Sx^n^f-^AT^^ S?5/^n^i/^T5^*if) s 

ftif) ;-33Wrtie>Oi^7 5y©Nt©C2'-4t Kp^^/^/H^ 
(N-fc Kn^^^^e/^y Vftif) ; 0^7^^!)^^ mWiW^ £ 
25 11^018^7^^^, fflx.&Tb9 (v-^n) 7W7^=^ [CI 
~1 2©7/^/i/S (^^/K ^ntf/K ^*VA\ ^^/K 
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R 2 ^- (A a -Z) n -Q-C (R 1 ) =CH 2 ffc5i^©Q, Z&it^A 1 

ii («*.«r, i, 2-^nbrv^ i, 3-^t>y, 

1, 2-^W, 1, 3-^W>\ 1. 4-^V>- % 1, 
^LV^OfiC 1~1 0, $&KC l~2<Dh<D~?h%a 

z ti- o --<?*> 5 <D&, %LmLfc<DMi£<v $ bV\, 

A^W-ttJbfBQtf) 2fl5©fltl»jK^fl:**S<Z> 5*>©C2~18 ©7^^ 

- (Z-A 1 ) m -its miBflJ^^T/^V^ItfcttT^T/^V^ 
Sr&l". Q3iS-CO-©fc#©mtt0*U<«:l*7^tt2'-2O % £ L 
< tel £fcte2~6. #JZll-e*>* 0 QS5S^**1~2 2©2tiW>#Mb**S© 
25 £:#<Z>mr±0 $f^b<^0*fc»lT^5o 

5* (1) K*5tt5CH 2 = C (R 1 ) -Q- (Z-A 1 ) m -©Q> Z&ZTfiA 1 

x<djZ- (o) ,-p (=o) b (or 2 ) 2 -e^£*L5«feKfctes v^mm. 
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(a) ©H, X^5- (O) a -P (=0) b (OR 2 ) 2 T?bZ>mmfc<DMk 
LTIil^T© (a 1) ~ (a 3) ^ptf b*u5„ 
(al) a = 1, b = ltfe5W; 
5 (a 1 1) R 2 ^v^ttt>H(D^O : 

ST^tr-fr (C3~l2) tf;;*:?*:— b C^iJ^fi^/ (;*^) TD/K 
(^y) ^d^^/K ^-/^—/K ^/^O-^^/K 

(C2 — 12) b [Mifi*/^^^ D/fn^^xf-;l/^ 

-b (JBATn PEPMAiiHE) TUflKS^brtt, *^tfcft;^»^tta4 

r7/f hi^f/I/P-lMj (|I^(4EPMA) fcitfUni C h e m i c 
15 alW fPhosmer PEJ (Mftl^g4~5©PEPMA) ^if„ 
(a 1 2) R 2 ©H'>^< fcfc lojS7/^/l'iO^ : 
*/7/^;v (C3-12) */7;^ (Cl~24) -fc^y a^— b CMx. 

fir Vsis*; ^^-/^xxj^t y/u^eya^vufc*:?*— b] » */T;vtr~>v ( 

C3—12) itTA'^fi' (Cl~2 4) ^^7^— h [fclfctfT P /Wv 5 ^ ^VV*3 

3vw (C2~i2) *;7M/v (ci~2 4) fr^y*.— b imZJZ^s (;* 

(a 13) R 2 OH© / M<i^l^ 5 - (A x -Z) m ~Q-C (R 1 ) =C 
H 2 <£>%<£> ; 

25 (;**) 7^!ln'fo^7/l'*A' (C2~12) tJ>^^;c— b Wifiv'^ 

^^!JD^n^i/x^i/*^7x-b (£*T> DEPMA^H&|B) > WUo 

^p^^^^*3«t^ (^^) T^y^o^wy^ntr/u*;*:^— b] « 

DEPMA) ftifo 
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(a 2) a = (K b = ltfc5W; 
(a 2 1) R^^-f^^HO^O : 

Tivtr^s (C3~12) C«itWf2-^n^^-l-^ l-^n^t^ 

5 C2-12) afc^jfc^gfe CW^ff*/ .0**0 y n^n^x^y^J;^ 

(a 2 2) R 2 <£>4>&< £ t> loaS7^SOt>© : 
*/77l"¥A' (Cl~2 4) */7;^^ (C3~12) t^^tJs^— h 
10 ^•/^^■/^*5<t^y^^^2-^o^<V-l-*^^^— M x v'T/V-^r/V ( 
Cl — 2 4) Tfrtrl/ (C3~12) 7fc**^-b [#J&tfi^^/l'*5<fctJ*^ 

1 M x mSK&JTA'**' (Cl — 2 4) 

/ (p**) 7^!)P^P^7/V*y (C2~12) b [flil&fif*/ 

15 (a 2 3) R 2 ©5Wi<HlOi55- (A*-Z) m -Q-C (R 1 ) =C 

(^^?) t $ y n^a^^T/^=¥^ (C2 — 12) (^^) 7^!)p^ p^VT 
(C2 — 12) b. CM&tf 0<*) 7^yo^fn^x^ ( 

;**) y n^n^^^^*5j;TJ« *0 7^!)p^o^°^ 0< * 
20 ) y o>f ndf^n^y*^*^- b] . 
(a 3) a = l N b = 0tfc5W; 
(a3l) RWMH©t©: 
^;7;^^;V (C3-12) *;*:77^b [«Atf*/7U^ ^/^n^- 
/K ^/-rir^/KisitJ^r/ Kftx;l/*^7 7-f b] > (^*) y n 

25 -fn*^7^ (C2-12) TjN^^r^b [Wi^^ O**) ^Up>( 
n^i^^/uasj;^*/ (*i$0 7^3n>fP*Wy^t3tf^77'f H > 
MtW^y (t<*) 7^'Jo^y (1M2~2 0) t*^fl'^7 
7^ bfciT. 

(a 3 2) R 2 ©5V>^< it lOiJJ7^*OtO : 
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^;7;^^V (C3 — 1 2) ^;r^/V (Cl~2 4) &X7t4 h IMS. 
C3 — 12) i?TA'*A' (Cl — 24) zfr^T^ [^7 5^^ 

5 (C2~12) (Cl~2 4) ^77^ h U 

7 y d p df- VT/l'^^f-^ / ^ ^ ^ 7 7 ^ M o 
(a 3 3) R 2 <Z>5V>&< HIO^- (A x -Z) B -Q-C (R 1 ) =CH 2 
; 

(y^) r^Po^fo^VT;^ (C2~l 2) $^77^ b [M&.fiS* ( 

io y*) r^yo^fo^xfm^ (y*) r^un-fn^wy/ntw 

(a) (D0*>, X^-PH 2 T'fc5W (a 4) t LTIi^ 

*7 7;^^ (C3~i2) [^xji^-yry^w ^-y^*^ 

* y x-fe - i t>^ / Kx-fe^^^^-^^^ ^] s ^y (y^) T^y 
is n^o^vr^ (C2~i2) 7^-^-7^^ cm^y <y*) r^yn 
>fn^x^*3£tF*/ (y*) y B^n#wy7 , otr/w7^7-fy 
] % Mtr^y (y*) 7^yo^#y (1^2-20) 

(a) O?^ XiS-NHjtifcSli* (a 5) itt^ 
20 ^/7/V7^ (C3-12) 7^ Wi^/7y/K ^-y^a^/K 

^•y^i?~/Kfc5J;t^y K7*-fe=^r^^] . ^y 7^yp^o^7 
)v*tv (C2~i2) y (y*) r^yo'fct^^j: 

tj^ey (y^) 7^pn^fo^wy7nt>7^] Mw^y (y^) 

ya^/^y (1^2~2 0) % l/t£ i£&mf bfr5„ 

25 #3S9§ 1:1*3 tfS (A) ©H, (a 5) Sr^Wi" < a5 

) &^tf^*frM^>&fi^£i2:5^fcs *^ f * (a5) ^BWBfc < a0) ^ 
tff¥*f»frWfc*^3*Tfc*#*£#: (AO) Sr«3tb"C*5#. ( 
aO) (DmtL* (a 5) ©¥ttMt5^!-«t ^ r i ^tt 5 0 

(a 0) Kite. (3) X'fftZtlZmAte ( a 0 D *3.fclfl«#: (a 5) 
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<D&. (a 0 2) tf'glE.tlZo 



CH 2 =C (Rx) — Q — (Z — A 1 ) m — N=G 




(3) 



~ 8 05 T ;w^;HT'fe5 A^X«:R 5 £ R e jBSfcBUcUrd- ^C^it 3~ll©7 



10 xf;I/joj;{J«i s o-T'f^I'CfeSo 

(a 0 1) (DMbVXte. 5£ (3) fc*sv^ R^'it^R^M^/vS. R 6 

(£AT\ M I B KM A £ N&lE"t~ 6 ) tti&YfhfaZo 
(aOl) ©^^ft5 (AO) fiN=C^SrJP7K^I?-r5-^^^^ 

$?T*4 0~1 2 0 t C"Cl~2 OI*raJPfl&8t^-t"Swi:t?fTt>H5. 
20 ft: 10%^T) ^ffiTtSo *S«K*i:UCW:J*i«, ttHK *£S£s «S^> 

ffl|j5:^l:J:»>»*t5riiao-c-NH 2 ^t5ri:^-et5. ~NH 
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(a 0 1) tt, (D^\±, 9) y^msitcn^KD 

K*8j;i«ft*feMfe#^*;ix*) TIB— ^ (4) -Q7FisfoZ>i/y7Mmfrh 

R 5 



H— (Z— A x ) m — N=(/ ( 4 ) 



5£*f» % R\ R\ Zs A 1 33 < fO?m«B&IB-^ (3) fc*3tt£ £ P CT?fe5o 
(a 0 2) (A0).«:>f*^2SE««rflS*if-CBWt^*»*-*" 
10 6 ^ i: ^ J: 0 -NH 2 £SrWi-S*S^l-^i"S-i:^^^5c 

-NH 2 S^ft5 (A) <£>5*^ ^bV><D|* (a 0 1) SrJBVNfcffTCBfca* 

(A) -efe^o 

(a) <355^*UV>^>{^ JtmME3ft&0>tt£*>e^ (a 2), (a5)*5 
«fa?#^ (a 1) T*$)5„ (a 1) 0*UV>©«: (all), (a 1 3 

15 ) *5«fctf (all) £ (a 1 3) ©0ttB % ^fcl7EPMA, DEPMA, PE 

6 0~9 5%O (all) t (al3) i:WflT^5„ ±1E43 £0^1^*3^ 

-ns;^: (2) m*5v<»*c, r 3 teTK^MT-^fc «^ ^vug-cfc V , ^/^sa^ 

20 3=LV\ A 2 ttC2~18©7/^WyiT'fe^ 0iJ;Ui-LlBcE> A 1 t 

^tffj^ ^LV^O^I^T-fc^o nte, 0*fctel~3 0<DmmX*3bV, 
£f£ L< teO^fctel ~1 0 N $ e>^0* b< ItOt'feSo 

R 4 ^it i~3 2<Dmffimmt*mmk tti^ c i~3 2©it^%L< 

tt^<DT^^m. C 2~ 3 2©iai%t< ^H^OT/^=/VS^^ff fetb 
25 5 C 

- KT^/w^f-T^/ufc ^) n hP7a iX/i^W^ KMJ7 = v'/V'S ( 2 — r 
P/K A y^n^^/K ^-^x^/K K5*-fc~A\ -<C/^ 
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(dc 5^7 (DmmmmtT^mMtvxn, v^p-^^/k s^n^*^ 

/V*5 J: O'V^/Hsfc if. C 7 ~ 3 2 ©T TVl'^/V'S (T/V^r/V-SfiE^ 

— /i^jo J: tf:7 * = ^ Kt* V/i'Sft £&&lrT btiZo 
A 2 i5C2~3©i^lt (A) ©j|»tt©«^^6>, n}^t<H0'bt 

(b) (OWWZ, UT<Dh<Dft^tl?> 0 
10 (bl) Cl~7 ®tt<liCl~6, $b^L<liCl~4i<tCl 
) ©7/^/>l> C2~7 (jifft<liC2~3) ©T/W^/l'S, C5~7 ( 

7^ y /^x^^/v : Mtri^^T^ y h> tf-jv*? w y 

C£TF> MMA t P&fB) s ^^-/K :7*tvK}3 ±0^3^/1' U Is— h 

15 ;7!)^i^y7'n^/V U*) r^^h;^P^f^ *) 

(b2) C8~32 (^b<{4C8~24, $ U< ftC 1 2~ 2 4) 

20 ©7^Stfc»7^=;^ Sfcl4C9-3 2 (^U<ltC9~18) 

VJ'S'A'*** U I/— h 0^T> MA- 1 2 £B&IE) s T f7T>^^^ 9 ^ 
- h (SAT. MA - 1 4 fcB&lB) . ^^7*^/^ y V- h (KTx MA- 

i 6 tmm) , jtrtt^nstztv i"- h (£at> ma- i 8 tmm) , 

25 2 -T^^/^-r h =7^^^* #?Vu—h (£ATs MA- 24i B&fB) s KxV/K 
, K x^ = ^it)'fh73v'/l' (>**) T^yi/— h i^t^/K 7*-£~ 
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(b 3) (/K y ) TA^isf (C2-18) (ci-3 

2n ^t<fiCl~8) N T;Vtr~)V (C2-3 2, #$U<f4C2~3) % 
l<f±77^ (C7-3 2, »f U<I1C7~8) jc-fVWVey (.* *) 

1 — 2 0, $b^t<lil~10T^5o 

(4*!7) 3^v^y=i— (S-a-S l — 9 ) ^;^^n-f;K 

10 (S^2 — 4) ^y/f^x-T/^; (;**) T^yw 

(b) tf>9^> £?£bV^te (b 1) ~ (b 3) on©2Set±©fl-efc 
^ ££>^0l£LVMZ>te (bl) ©H©l~2ii:, (b2) ©H©2ljy 

mm(DM&<D (b 1) / (b 2) ©tiJtli^ 0^U<f45 0/5 0-2/9 
15 8. §(C3 5/6 5-3/9 7-e&5 0 (b 2) #5 OELb-C&fttf (A) 

(b) 4»© c (bi) + (b2) ] <Dft«, (b) (DmmKm^xm^ 

L < 8 0 - 1 0 0 % s £ b £0* b < f± 1 0 0 %-?&>5„ 

(b) — JttSfc (2) ^©nJdS0*fcttl-efe!9, 
20 R 4 #&*#l~7<0T/l'3vi'^ ^*»2~7©T^^S> £S*#C5~7 
n 7;^S*fcttR** 7 - 8 ©79^^it*>5¥ift (bl) 2 

~5 0ii%^ (2) -e^&frK s;tfon^o*fctti-ei!f>»)x R 4 * 5 

/V^S-Cft>S^L4#: (b 2) 5 0-9 8 fc5 l-V^ 

25 (A) Witd<5< (a) <D^*f±. 0^U<(iO. 0 1-50%, $ \ZL 

0^L<f*O. 0 5-4 0%. #^0. 1-1 5%, ^t>0*b< f^0. 2 — 5 

%T*fcs 0 (a) ^o. o l%m±T^^f^m^PS^Jm^^ttxv^6^:-e« : * 

(A) (Dm*fcS<5< (b) CD^fttt, #*L<tt5 0-9 9. 9 9%. £b 
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t»tt<tt6 0-9 9. 9 5% #t|ftU<ft8 0~9 9. 9 %^ ^*>£?£ 
L<ft90~99. 8 5„ 

(A) tt, (a) jSXTfi (b) fiW^ MKiD^Oflll^ifr (c) ti*b 

( c i) &£im7M4iti*# (c 2) a*we>*LS. 

( c 1 ) j^TKtt^S^ 

(c l l) 3r#«if=/WJS£Hfc;** ; 

^ (p-^^/W*^-!/^) s 77^^H^^l/y (P tls&A'X'T-l' 

( c i 2) mmm^^^^t^m 

«*.fi^5?^^ ^y^-i/^ 1, 4-^*s^^ 1, 6— ^^^^ 

(c 1 3) T^^r^7^7'= /l^— r/t' ; 
C 1 ~ 3 O Oli*fctt^(ft7^/Hi C 2-4 07/^^1^^7 
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( c i4) (y*) T^y/nfe^©>Fi&jfti*-/i/7S^ii©¥*# (b) ^ffl^-r 
ifim* sadism c (^y) ^nf^^ ^huibr 4 ^^-T6^^ 

T)V*)V (Cl-2 4) ^*7VV- [v?y^/K ^^feit^^^^-^V 

10 (c l 5) ilKi*/v#yi7;^=^^f^; 

ci~3(k 0^l<^2~i s^itm^ ^^*^i(i^OtafPt>b<^ 

( c l 6 ) if ~;vfr h^M; 

c l ~ 8 o7/^;w^ KI1C6-18 (O^mm^MkfcM&b 
20 bM^na^hy C^!ix.^y J-;v\?^;Vr Y >\ xf;nf^/^ b £T>*y 

(c 1 7) ^ny^Wtf^/^*^ : 

25 flST D /Hfc if) o 

(c 2) ^7K14¥*^ 

(c 2 l) t Ko^v'/H^ft^/^t^ ; 

Win r/^v^^-zi/ (i^i~2o) ^-y (y^) ryy b [ 
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-HEi B&IB) tekW^Ul/Jf}) a — U?) 7? Vis— hftZl . 

t^/l/T/V3-/l/ (%fc&t\f~/ls)g.tiL<DUafcftfflte£. . C3~12 

<D7A'frS—J>V I 7 V A*7 As =3 (4 V) ^pW^^wK 1 

-t^ 7 ; -/^ it? i - yft / -/v^ if] . C4~i2©w^t- 

5 /I' [1 3 — 7K 1 -^"-7^J:t^2-^^^- 1, 

/I'&i?] „ tKo^T;^ (Cl~6) 7 (C3~10 

(c 2 2) T^VtelMrffc : 
10 ( c 2 2 - 1 ) : 

7^7^*5<tW^3V^] N ^ISfp^^/^^O^/T/^/v (Cl~2 4 
(c 2 2 - 2) ^;^yiltft'=^tfr : 

}£] s */v*v@£S^r r^'J/vr? K^*f£ [2- r^y 

fStf^W [3- 7? U^7 5 F- 2 - 1 Kn^n^y^ 

tJn^^ % 3— C?**) 7U n^>- 2-t KP^V^n^^*^ 3— ( 
25 7^ U P^;^^-2-t KP^D/-?y^*^if] > 7 A*** 

;u (C3~18) 7!J/^;v*3A^ix^r;v [Kf^TU/^/i' 

( C 2 3) ^j^^^rms^ ; 

( c 2 3 - 1 ) T 5 KStt^^/^ift • 
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TfVA'TS.Vs */r^ (Cl~4) B& i**) TfV^T 
* K N [N-^^/K N-^^/K N-i so-^nlf/^i^N-n-^^ 

T^P^7 5K] > VTjV^jV (Cl~4) JK& (^*) T^U^T 
^ K [N, N-S^^/W N, N-i?^vV-*5<£tfN, C?< * 

^ ^ N-tf-/WT-fe bT^ h\ N-fc*~/l'-n-:k«£TJ ? i -^n t^^A-T^ 
K] ft^o 

(c23-2) 2~3lT^;I^ft^W: 
2tT5/Stt^^i^ #1*^ T/l^/l" (Cl~6) 7^7;^ 

io jv (c2~6) 7>pw-f [t-yw^y^w^^y^K 

v^T/^/V (Cl—4) 7^T/V^ (C2~6) (t« T^ 7 V h [S? 

T^yw-K Va-f'fl'T % S x-T'fi' 
15 y^j,4^ i^T/l^^/V (Cl — 4) 75/7/V^ (C2~6) T 

[n, N-^w?^f^ftif] s ^a****^*'^***** c 

20 S»\ N-^^t°n^K N-lf=/Hfn!) K>\ N- \? ^ftlfn y 

(c23-3) i4i7^^!)Afii^lf^fift: : 
fui&<Z> (c2 3-2) K:ia*Ufc3»T5/S^^^SfrSr. 4$Hb#J 
(C l^b 1 2©7^WP7^ Ks ^TA^MffiBk i?T A^t 
25 K ^i^^o^Ff) &JSV^4^bbf;:t><£&^/!> s ^f P>^5o 

rfs (^^) 7^ U a^f/^^f M^7y*-!>A^ b% ( 

7^ y /Vb p xf ;>7^=!>A^ n 7^f K (j* 
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( c 2 3 - 4) =i b y /V-S^W^ifc : 
(^^) 7^Po=MJ^4if. 

io (c) imbm^*©***^ »*bv^w: U2) N *6>m«F*u 

VV0tt (c 2 1) , (c 2 2-1) £5j;tJ* (c 2 3-2) N UVK0f± ( 

c 2 i) -e$>5o 

^fc, (A) ©»J»t£&flJi£*5fc^5#L&a»&r±* 0^ bv>©fi (c 1) 
t?fc«9> (a) *3«kt* (b) (D^b^5#fi^#:^?S^^^V^^ N j^tK 
15 teT-fcS (cl) lrffflt5ii^U\ 

(a) ©titsd< ( c ) ©fi*w&r*. *»«asiES6*©ta^*>b0*u< 

So 

20 awaiBwm^^ wma-ife. »*u<tt» 

9 3g^»^0#«T-e (a) % (b) *3«fctft&5Sfc:<fc0 (c) *7^*^ 
(A) *3K3iT*#5o 
Wlfctt. tttttt [*ff»M*lu *#flafe*» ttftJHfci oo~i 

25 6 o <Diii3teSlt^?ft) > ^^i^^/H afetMC'frjfcPJttt U&ffe***^ 

tei£(OM3\!k&Wffl (51^1 3 0°C£Lt) ; ^©t^ U&B&S^fczK* ( 

7WBS8R8J [>f y^atf/VT^a— /V' (^Ts I PAiB&IB) N 7 




WO 03/080773 



PCT/JP03/03780 



17 



) . T ^ KS«tt (N, N-^f^A75 Ks N-^WoP K^«f) s 

ffljjs^ns. SP^bvvaBu ^JfeRft:***^^^^ 3 -^ 

T^*H*WWfc>*Ctt, 2, 2' -T^« (2, 
;V) AVNirUMB) > 2, 2' -T ^ tf V - b 9 /K 2, 2 

tt («*tfafflt**if) > 2, 2' -ryt^ (2-7§i?^^y) 

a^n^K, 2, 2' -7^^ (2-^^-N- (2-t Kn^*^ 

#-?NfK % =»^*'<~ Jr^J h\ (2-^ h^^/V-) ^-^^v 5 ^ 

t^W^f^K t 2 -^^VW^fV^— K 1, 

1, 3, 3 -r b 7^ f /l/T'f ;W-?-t^^2 -x^/V^^f/x- v 5 ^ 

iiBMfc;*^ WflKMfltfbfc if ©ifeflrfRI i: £ «5 

LSHi:IB&ia) > *As*-f\>^9 J— /K ^A'A7 , b7 , o/V- if] . ^ 
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m^ia««> »*KI±30~140^ Sb^*t<»50-1 3 0°C % 

iWWBWIo^JRSI^^^ttN J: t>flns& b< f*4 o~i5ot 
20 #^ijSr^ffl-t-sm^^0^PSW^^^ (A) u<r±i% 

£Jl_L N $b^t<{420~90% !H|l3O~8 0%T'ife!3, %^JO^S 
U<«9 9 %^Ts * E> L < f± 1 0 ~ 8 0 %. Wfc 2 0 ~ 7 0 %T* 

25 (B) tZWlftv (b) <D^{t*3J:^5HJ:J:5Slr5B«> (c) ©ft^tt, ( 

(b) ©5"fc#*bVN<Btt (bl) % (b2) fcJ:rjtrtte>©#J B BT?&?). 
SbfcS^LV^W: (b2) N *5<fctf (bl) t (b2) ©#jrr?Jfc!K 
*UV^©r4 (b 2) <D 5 1i<D 2UU±<Dffi-^ *5&TfMMAb (b2) 
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(bi) zst.-r (b2) frbttz (b) te'&mcDmmmmmmz&^xmm 

^T#ffl£^T'#5£VN?a&T*0£b<> (bl) t (b2) ( 
5 V\ 

(b l) t (b 2) ©#JB©#^<00£bv>M:tt* ((bl) / (b 2) ) 
«2~5 0%/5 0-9 8%, *fefc#*b<ttl 0-3 5%/6 5~9 0%t 

ttKfc J: 0^**-* (c) i:bTff*bVVD»: (cl) ©H© 

10 (ell)* (cl2). (cl4) W(cl5) N tWc(c2)05t 
CO (c 2 1) &£Tf (c 2 3) T*fe«9s * * bV^tt (c 2 1) *5<fcT>* ( 

c 2 3 - 2) t?&5 0 

(B) OlttI^< (c) O#J^«ii^0~2 0%, »*U<»1-10% 

15 (B) ©MwftM5, 00 0-3 00, 00 0, b < f± 2 0 , 0 0 0- 

10 0, OOOtfc^ (bl) trUT^i* (b2) (B) 0£b^#1§; 

U^Mwfi5 O, 0 0 0 — 7 0, 0 0 0T'fe5 o 

0^P^Rim^^*S^S<3< (B) ©tfite^ ii^O-5 0%, 0*b< 
fcO — 2 0%^fcS„ 



WO 03/080773 



PCT/JP03/03780 



20 

o%, 0*u<«o. i~3oi &mmmfto~2o%, #£u<teo. 2 

~ 1 0 %, Stm^J^aS 0 ~ 5 % N 0£ b < tt 0 . i~3 %, 4**n®*KME 
£UttiiSo~5% N £f*L<teo. i~3%, 8&*#^*5J:t5ffiffiSat4ai«ro~ 

10 40%, ^KftO. 1-3 0%, ?Bi&*ltta#0~l 0, 000ppm,» 
tt<|il0~4, OOOppm, $&L{m&mKO~l 5%. 0£L<«:O~ 
1%, Mt> 4 ^0^lh^«al^O~3%, #*L<r±0~2%"Cfc5. 

mmmm i*?rm (xh/b> §m) > mmmmm (t-wfyn7y 

JX^yVaViHu fo^^/VCVm ^bCVTi) ] . /-?!7^T7!)y 
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*fefc!K &M&fc (A) fc*»i©M:K:»<5V^T0. oi~4 0li%olt 

0-1 6 0©i«i!i*«»O*»^ KflS****^**^^^^^^*^ 
lijftt'feS. *fc. li»©0*UV^jftt (J IS K2 2 6 9) f*-5°C^Ts 

$b^0*u<r±-i 5<c — 7o°c-efe5o «£as£©ttHT?fc«i:!7 3^* 

b< 1~ 1 4mm 2 / s tfe5, 
0 1-4 0%, $f^b<JiO. 0 3~3 0%tfc5, 

< (A) ©^iliO. 1-15%. ^»fcbTt^$fr*»£'tettO. 1-1 
5%, £«3§tM (t-b-7fyn7^^r>3yl /<;vhCVT#i 

^.ttftfOtttt 0. 1-2 0%, h7^iX3 ^?ft(D#^»0. 1-2 

£fc, li©Hl'S^< (A) + (B) (D<Sm.tZ, il^-O. 0 1-4 0%, 
#*L<fiO. 03~30%t*fc5, 

[GPCia 5Mw©Sl^] 

jggg : ^#W^ HLC-8 0 2A 

#7^ : TSK gel GMH 6 2* 

: 4 0°C 

tt*SHg?fc : 0.5 %<DT b 9 t KB 7 7 
^ftg&Aft : 2 0 0 /x 1 
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JASO M3 4 8-9 5©^tfTV\ «W»fti U"C5 OOt^f ^/H© 
Md (1, SOOrpm) . flSftVa UT 5 0 OlNf ^/H© 

5 At O (3, 6 0 0 rpm) /fid (1, 8 0 0 r p m) SriU^-T^o 

JASO M3 4 8-9 5C*fttffV\ (NWSfti: It 5 OOt>f ^/H© 
Atd (1, SOOrpm) „ ^IVa y^©JIIi: 5 0 Ot^f^/H^M 0 
10 /v. d^?II^i-6o mO/M^i. oiziaSV^d^^a y?&'Pft<, fd 

15 mm : & SRV^ii (0*/^7^^^^i) 

7i?— /V : 1 0 mm 
7 s >f ^.^ : 111^2 4mmX)|$ 7. 9mm 
: 2 0 0 N 
h p — ^ ijig : 2 mm 
20 jglbft : 5 0 H z 

wr^fiib : i o &m 
mmm 1 ~ 1 2 

25 fc£Bfc*#fc:* fi-^^J atlPA2, 500 KJS$?*<z>&*B8P 
<^SiRfWfe^fTo7^«^«PIBT7 5-8 5X:~efkM*-&*£&Z>> WTn— 

HWWMEifiUUfc. 2 0°C^»U »IK<rtt 

ffi-R-B&^UT, -Sl^fBttOMwSr^-t-S^fi^ (A-l) ~ (A- 1 2) 
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1 0, 0 0 0gB&#fc o (A-l) ~ (A-12) frbt£%*$&m<DMWmW& 
5, 2 0 0g|U-> (*3fHb9fe«Jfc : 1 O 0 o COift^^2. 3mm 2 /s. 

3teHfJS*8 3) 4, 8 0 Og&SrflPXLT 1 2 Ot:^-» ttf^ U *»W 
OjHftN&fflfeJ&'ife (V-l) ~ (V-12) &#fc„ $bizi*l^ia«Oft© 
m^P»JSffl^i:i«f^mm^ C TYUBASE3j (SK Corp. ft) > 
tiiftflttfc: 10 7] Sr^bT^PJ^pmM^ (F-l) ~ (F-l 2) 
£#7c„ 

HJS^J 1 3:fc5J:T^l 4 

&jfcLfc„ ^©f, tK9 2 4gp5r2m*.-C8 5°C-e2H#^Bmm#bJn7K^Ufc 0 
o^fc, 1 2 cmziJM&U j^ffT*C**5J:t/b/^^SrS*U #b;ftfc*S 
^"CmfcJRU 7 0 0*PT?2HI^^ 10 0<C 

X*4^P^ff^UT^2|B^**3«tt) ? Mw^#m^ (A-l 3) fcitf ( 
A- 1 4) £r#fc„ 

(A- 13) *fcfi (A- 14) 36>fejfc5^W©JW»ilWI^RJ|©5afe« 

amifcti (v-i3) *sit/ (v-i 4) ^#rc„ $e>^2ia«<Dftor.^fe 

&1ft4fc&ft9ctt (YUBASE3) SrS^b"C*3SW©ffl»»*a^*) (F-l 3 
) te^TJ 5 (F- 1 4) Sr#7^ 0 

tb|5?^!ll*5«t^2 

^2|Bmo^^^*^-^^I^*5^^fi^^^^ v "> 5 

■emu »jKS:^*u*^ofc^r±*ifc0!ii t^^u-cs-a-^ffo-c^m^ 

ffc (B-l) *5J:t>* (B-2) <7;YUBASE3^i^#fc„ r^fe^^tr^ 
«©JMWW*E»»Jfcfc (Y-l) *3itJ« (Y-2) Sr#fc D ft*3, «2Ki*3»tS 
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base3^h5. isb^mmmi tmm^^rztibtmmmmm (y 
ubase3) &m2^m<nm&x~m&vxitmm<Dmmmm&yd (z-n & 

£Xf (Z-2) &#fc 0 

(Z-l) 9 9 5^!C, *U4^T^>-Z5&mMVX&mffl3(Dmmffc1®.& 
m (Z-3) §r#fc 0 
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1. —«5fc (1) -C^^ttS^< (a) <£>3M&:j3«fct*— JR 

5S (2) ^^^'XiKttia©^!* (b) ©f^^fU 3, 0 00 

n : 

CH 2 =C (R 1 ) -Q- (Z-A 1 ) m -X (1) 
CH 2 =C (R 3 ) -CO- (O-A 2 ) n -OR 4 (2) . 

^/XI«-PH 2> -NH,4fctt- (O) ,-P (=0) b (OR 2 ) 2 T* 
10 /^$il5ittlT»Ji)f) ; a *5j;t5bO— ^ttlT'fc^ flfc^fi 0 *fet± 1 Tfe «9 
; 2iOR 2 fiH- SfcteM&S, H. ^Ml~2 407^/H> 5£- (A 
*-Z) m -Q-C (R 1 ) =CH 8 -e^*tb«S*fef45fcM 1/£ ©^^>'"e*) 
*J ; Mfif #5(D^7^^-^T'fe«9 ; f f± 1 2 T*fe X) ; R 1 fcH* fcftp< ^/V 

S~efe<9 ; Zft-O-tfctt-NH-T'fc!) ; AMt^if 2-1 8©T;^V 
15 f£-e*>*) ; mf±0*/t!41 t> L< fi2~5 0O^^:T*fc«9 ;Qtt-CO-*fc 
fij^fff !fc 1 ~ 2 2<Z>2ffi<7^b*fgST*fci9 ; mtf* o <D h # tiQ^Xft 1 ~ 2 
2 0 2^iffi0^b7KmStrfc!9 ; R'ttHSfctt^'fvi'S-e* *) ; nttO^fcttl 
~3 0©Ittfc!) ; A 2 te^3»2~l % (DT fr^^^^M ; R 4 &^* 

^i~3 2<ommmmh^mm, mmm5-7<ommmmt7kmm^tciAmmm. 

20 7 -3 2(DT ; 7^^X*h^0 ; If i^)5i^©A l , Z N Q, R\ m&J; 
2. Qa$-co-"C»k<9> zj^-o-^*>5S»*o«5HIRi^ia«©WS5Silo 

25 3. X^- (O) ,-P ( = 0) (OR 2 ) 2 -e*$*L«»^©ffiffllBlTO 



4 . x^-NH 2 T?*>5«i*©«5iBiR i Tg.Tfcmvmm.Mo 
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